What is claimed is: 



A separatkm method comprising the steps of: 

(a) combmn^e a solution and a finely divided particulate matrix material, 
where said matrix m^eri^ is insoluble in said solution, in the presence of a 
detergent; 

(b) collecting theV^rtiVlesWthe particulate matrix material; and 

(c) removing the supernatant frbmthe particulate matrix material. 



QK 



A m^hod for isolating a molecule from a sample in a vessel, comprising the steps 
of: 

(a) confining the sample containing a molecule of interest with affinity 
particles suitable for binding said molecule, said affinity particles being insoluble 
in the sample; 

(b) collecting th\affmity particles; 

(c) separating the canity particles from the unbound remainder of the 
sample; 

(d) optionally, resuspencKng the affinity particles in a solution; 

(e) optionally, eluting said Volecule from the affinity particles, followed by 
separating the affinity particles from said eluted molecule; 

wherein at least one of steps (a), (b), jfc), (d) if present, and (e) if present is 
performed in the presence of detergent Sufficient to reduce loss of particles during 
any separation step, in comparison to the sa^ie method performed in the absence 
of detergent. 



The method according to Cl aim l^o r2, wherein the\ombining step (a) is carried 
out in the absence of detergent, but detergent is added p^ior to the separation step 
(b). 
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The method according) Claim 2, wherein said molecule of interest is selected 
from the group consisting^P^pides, polypeptides, proteins, nucleotides, nucleic 
acids, carbohydrates, lipiasfcqm^xes, and organic molecules. 

The method according tc^Claim 2, wherein said molecule is a fusion protein or 
peptide. 

The method according to Qairn^S, wherein said fusion protein is a protein or 
peptide fused to a metal chelating group. 

The method according to Claim 6, wherein said metal chelating group is two or 
more histidine residues. 



The method according to Claim 6, wherein said metal chelating group is six 
consecutive histidine residues. 

The method ^cording to Claim 2, wherein said molecule is a nucleic acid of 
interest. 



The method according^*) Claim 9, wherein said nucleic acid of interest is fused to 
a metal chelating group. 



The method according tfljj^a 
more histidine residues. 



v 10, wherein said metal chelating group is two or 



\ 



The method according to Claim 11, whefcqin said metal chelating group is six 
consecutive histidine residues. 
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13. Tne method according to Claim 1 or 2, wherein said particles are selected from 
the gcoup consisting of ferromagnetic beads, superparamagnetic beads, and 
combinations thereof. 

1 4. The methoV according to Claim 1 or 2, wherein said particles are composed of 
materials selected from the group consisting of agarose, silica, nitrocellulose, 
cellulose, acrylamide, latex, polystyrene, polyacrylate, polymethacrylate, 
polyethylene polyWrs such as polyvinyl alcohol, glass particles, silicates 
including calcium, magnesium and aluminum silicates, metal oxides including 
titanium oxides, and tinypxides, apatites, and combinations thereof. 

15. The method according to Cniim 14, wherein said particles are coated with an 
affinity ligand selected fromtKegroup consisting of antibodies for a particular 
antigen, antigens for a particulafyantibody, antibodies recognizing a class of 
molecules, streptavidin, streptavicftn-tagged fusion proteins, biotin, biotin-tagged 
fusion proteins, glutathione, cellulose, amylose, ion exchange groups, 
hydrophobic interaction groups, oligo-fclT, nucleic acid polynucleotides 
complementary to a nucleic acid of interest, binding molecules for cell-surface 
markers, phage ligands, antibodies recognising cell or phage surface antigens, and 
polypeptides, nucleotides or small molecules\apable of affinity interactions with 
a binding partner selected from the group consisting of another protein, DNA, 
RNA, and small molecules. \ 

16. The method according to Claim ! or 2, wherein said detergent, where present, is 
at a concentration of from about 0.0005% to 2.0% (v/v\ 

1 7. The method accordin g to Clai ml6, wherein said detergent is selected from a 
group consisting of nonionic detergents, anionic detergents, zwitterionic 
detergents, cationic detergents, and combinations thereof. 
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18. The mbthod according to Claim 17, wherein said nonionic detergent is selected 
from the gr&an consistingof polyoxyethylene (10) cetyl alcohol, polyoxyethylene 
(20) cetyl alcohm>fwlyoxyethylene (23) lauryl alcohol, polyoxyethylene (4-5) p- 
t-ocXyX phenol, polyox^hylene (7-8) p-t-ociy\ phenol, polyoxyethylene (9) p-t- 
octyl phenol, polyoxyethylene (9-10) /?-f-octyl phenol, polyoxyethylene (9-10) 
nonylphenol, polyoxyehtylene (zQ) sorbitol monolaurate, polyoxyehtylene (20) 
sorbitol monopalmitate, polyoxyehtylene (20) sorbitol monooleate, octyl-P- 
glucoside, APO-10, APO-12, cyclohexyl->Kethyl-(3-D-maltoside, cyclohexyl-w- 
hexyl-P-D-maltoside, cyclohexyl-w-methyl-P-maltoside, /?-decanoylsucrose, /?- 
decyl-p-D-glucopyranoside, n-decyl-p-maltopyranodde, ^-decyl-P-D- 
thiomaltoside, w-dodecanoyl sucrose, and heptane- l,2,3^iol, and combinations 
thereof. 

1 9. The method according t^P^w^^herein said nonionic detergent is 
^lyaxy d^ sorbitol monolaurate r 

20. The method according to ClainU7, wherein said anionic detergent is selected 
from the group consisting of sodium dodecyl sulfate (SDS), sarkosyl, and 
combinations thereof. 

21 . The meth od Cla irnT7, wherein said zwitterionic detergent is 3-[(cholamido- 
propyl)-dimethyl-ammonio]- 1 -propanesulfonate. 



22. The method accordingJXLQain^, wherein said cationic detergent dodecyl- 
trimethyl ammonium chloride. 



23. The method accorafri&to Claim 1 or 2, wherein the detergent, where present, is a 
nonionic detergent at a torR^ntratiOii of at least about 0.005% (v/v). 



24. The method according to Claim 1 or 2>swherein the detergent, where present, is a 
nonionic detergent at a co^icentrafity^ about 2% (v/v). 
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25. \ The method according to-ClaimiiJf 2, wherein the detergent, where present, is an 
lionic detergent at a concentration of at least about 0.05% (v/v). 

26. The method according to Claim 1 or 2, wherein the detergent, where present, is an 
anionic derargent at a concentration not exceeding about 1% (v/v). 

27. The method accor&ng to Claim 1 or 2, wherein the detergent, where present, is a 
a cationic detergent a^a concentration of at least about 0.5% (v/v). 

28. The method according to CWm 1 or 2, wherein the detergent, where present, is a 
a cationic detergent at a concemration not exceeding about 1% (v/v). 

29. The method according to Claim 1 or\wherein the detergent, where present, is a 
zwitterionic detergent at a concentrafion of at least about 0.01% (v/v). 

30. The method according to Qaimjjor 2, whereinShe detergent, where present, is a 
is a zwitterionic detergent at a concentration not exceeding about 2% (v/v). 

31. The method according t^<3|iml or 2, wherein the molecule is a nucleic acid and 
the detergent is polyoxYehtyj^ne (20) sorbitol monolaurate at a concentration of at 
least about 0.005% (v/v). 

32. The method accordingV.Claim 1 or 2, wherein the molecule is a protein or 
peptide and the detergent is psjvoxyehtylene (20) sorbitol monolaurate at a 
concentration of at least about 0.00S% (v/v). 



33. A separation method cWffJidsing the steps of: 

(a) incubating a finfl\(|vided particulate matrix material in the presence of a 
detergent; 

(b) dispersing said particiikte matrix material in a sample; 



34 



(c) collecting the particles of the particulate matrix material; and 

(d) removing the supernatant from the particulate matrix material. 

Asmethod for isolating a molecule from a sample in a vessel, comprising the steps 
of: \ 

(a) piWiding a multiplicity of affinity particles and incubating said particles 
in the^esence of a detergent; 

(b) combinink the sample containing a molecule of interest with affinity 
particles suitable for binding said molecule, said affinity particles being 
insoluble in the sample; 

(c) collecting the affinity particles; 

(d) separating the affinity particles from the unbound remainder of the 
sample; \ 

(e) optionally, resuspending the affinity particles in a solution; 

(f) optionally, eluting said molecule fom the affinity particles, followed by 
separating the affinity particles from said eluted molecule; 

wherein any of the steps (b), (c), (d), (e) if presehl, and (f) if present may 
optionally be also performed in the presence of detergent, wherein the use of 
detergent is sufficient to reduce loss of particles duringWy separation step, in 
comparison to the same method performed in the absence Cvf detergent. 

The method accordmfflja£laiiri 34, wherein said molecule of interest is selected 
from the group consisting^ peptides, polypeptides, proteins, nucleotides, nucleic 
acids, carbohydrates, lipids, cbsrolexes, and organic molecules. 

The method according to Claim 3 4, wherein said molecule is a fusion protein or 
peptide. 

The method according te-Cl4im36, wherein said fusion protein is a protein or 
peptide fused to a metal chelating group. 
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38. The method according to Claim 37, wherein said metal chelating group is two or 



more histidine residues. 



39. The method according to Claim 37, wherein said metal chelating group is six 
consecutive histidine residues. 

40. Tnbimethod according to Claim 34, wherein said molecule is a nucleic acid of 
interes 

41 . The method Vcording to Cla im 40 , wherein said nucleic acid of interest is fused 
to a metal chelath^^rcmp. 

/ \Jj 

42. The method accor^ipgfi\Claim 41, wherein said metal chelating group is two or 
more histidine residues'. 

43. The method according to Clairn wherein said metal chelating group is six 
consecutive histidine residues. 

44. The methocKaccording to Claim 33 or 34, wherein said particles are selected from 
the group consisting of ferromagnetic beads, superparamagnetic beads, and 
combinations thereof. 

45. The method according \ciaim_3 3 or 34, wherein said particles are composed of 
materials selected from theVoup consisting of agarose, silica, nitrocellulose, 
cellulose, acrylamide, latex, polystyrene, polyacrylate, polymethacrylate, 
polyethylene polymers such as polyvinyl alcohol, glass particles, silicates 
including calcium, magnesium and aWninum silicates, metal oxides including 
titanium oxides, and tin oxides, apatites\ombinations thereof. 

46. The method according to-Glaim^ wherein saMj>articles are coated with an 
affinity ligand selected from the group consisting <3f antibodies for a particular 
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Wigen, antigens for a particular antibody, antibodies recognizing a class of 
moleb^les, streptavidin, streptavidin-tagged fusion proteins, biotin, biotin-tagged 
fusion proteins, glutathione, cellulose, amylose, ion exchange groups, 
hydrophobic interaction groups, oligo-dT, nucleic acid polynucleotides 
complementary to a^vacleic acid of interest, binding molecules for cell-surface 
markers, phage ligands, aht^bodies recognizing cell or phage surface antigens, and 
polypeptides capable of affmi^nteractions with a binding partner selected from 
the group consisting of another protfcm, DNA, RNA, and small molecules. 



47. The method according to Claim 33 or 34, wHfcrein said detergent, where present, 
is at a concentration of from about 0.0005% to 2^% (v/v). 

48. The method according to Claim 47, wherein said detergent is selected from a 
group consisting of nonionic detergents, anionic detergents, zwitterionic 
detergents, cationic detergents, and combinations thereof. 

49. The method according to Claim 48^ wherein said nonionic detergent is selected 
from the g$£>up consisting of polyoxyethylene (10) cetyl alcohol, polyoxyethylene 
(20) cetyl al(W>l, polyoxyethylene (23) lauryl alcohol, polyoxyethylene (4-5) p- 
f-octyl phenol, pbJyoxyethylene (7-8) p-t-octyl phenol, polyoxyethylene (9) p-t- 
octyl phenol, polyoWethylene (9-10) p-t-oz\y\ phenol, polyoxyethylene (9-10) 
nonylphenol, polyoxyehtylene (20) sorbitol monolaurate, polyoxyehtylene (20) 
sorbitol monopalmitate, polyoxyehtylene (20) sorbitol monooleate, octyl-P- 
glucoside, APO-10, APO-12,\yclohexyl-«-ethyl-p-D-maltoside, cyclohexyl-^- 
hexyl-p-D-maltoside, cyclohexylVmethyl-P-maltoside, n-decanoylsucrose, n- 
decyl-p-D-glucopyranoside, w-decyPB-maltopyranoside, w-decyl-P-D- 
thiomaltoside, n-dodecanoyl sucrose, and heptane- 1,2,3-triol, and combinations 
thereof. \ 

50. The method according XoXl2H^^ wherein said ^VP nionic detergent is 
polyoxyehtylene (20) sorbitol monolaurate. \ 
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51 . The method accordi ng to C la im 4 8, wherein said anionic detergent is selected 
from the group consisting of sodium dodecyl sulfate (SDS), sarkosyl, and 
combinations thereof. 

52. The metho d Claim 48, wherein said zwitterionic detergent is 3-[(cholamido- 
propyl)-dimethyl-ammonio]-l-propanesulfonate. 

53. The method according t ^Clainv 48. wherein said cationic detergent dodecyl- 
trimethyl ammonium chloride. 

54. The metfted according to Clai m 33 or 34. wherein the detergent, where present, is 
a nonionic chstergent at a concentration of at least about 0.005% (v/v). 

55. The method according to ClaimJ13^34, wherein the detergent, where present, is 
a nonionic deterget\at a concentration not exceeding about 2% (v/v). 

56. The method according tc^laimJiOLi^ wherein the detergent, where present, is 
an anionic detergent at a concentration of at least about 0.05% (v/v). 

57. The method according to Clakft^S-«J^, wherein the detergent, where present, is 
an anionic detergent at a concentrarvpn not exceeding about 1% (v/v). 

58. The method according to Claim 33 or 34. wherein the detergent, where present, is 
a a cationic detergent at a concentration orat least about 0.5% (v/v). 

59. The method according to.rjain^3^oi^4, wherom the detergent, where present, is 
a a cationic detergent at a concentration not exceeding about 1% (v/v). 



60. The method according to Claim 33 or 34, wherein the Oetergent, where present, is 
a zwitterionic detergent at a concentration of at least abo\t 0.01% (v/v). 
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61 \ The method according to Clai m 33 or ^4, wherein the detergent, where present, is 
\a is a zwitterionic detergent at a concentration not exceeding about 2% (v/v). 

62. TheWthod according to Claim 33 or 34, wherein the molecule is a nucleic acid 
and thkdetergent is polyoxyehtylene (20) sorbitol monolaurate at a concentration 
of at leas^bout 0.005% (v/v). 

63. The method according to,QaimJioi^34, wherein the molecule is a protein or 
peptide and the aetergent is polyoxyehtylene (20) sorbitol monolaurate at a 
concentration of atHeast about 0.005% (v/v). 

64. A method for isolating ^molecule from a sample in a vessel, comprising the steps 
of: \ 

(a) combining the samplescontaining a molecule of interest with magnetic 
affinity particles suitable for binding said molecule, said magnetic affinity 
particles being insoluble in the sample; 

(b) applying a magnetic field to the vessel so as to attract and immobilize the magnetic 
affinity particles; \ 

(c) separating the unimmobilized renminder of the sample from the 
immobilized magnetic affinity particles; \ 

(d) optionally, resuspending the magneticVfinity particles in a solution; 

(e) optionally, eluting said molecule from thV affinity particles, followed by 
separating the affinity particles from said eluted molecule; 

wherein at least one of steps (a), (b), (c), (d) if present and (e) if present is 
performed in the presence of detergent sufficient to reduce loss of particles during 
any separation step, in comparison to the same method performed in the absence 
of detergent. \ 
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The method according tO-Claim^^ wherein the combining step (a) is carried out 
in the absence of detergent, but detergent is added prior to the application of a 
magnetic field in accordance with step (b). 

A method for isolating a molecule from a sample in a vessel, comprising the steps 
of: \ 

(a) proWing a multiplicity of magnetic affinity particles and incubating said 
particles in the presence of a detergent; 

(b) combiningslhe sample containing a molecule of interest with said affinity 
particles suitaWe for binding said molecule, said affinity particles being 
insoluble in the skmple; 

(c) immobilizing the magnetic affinity particles by applying a magnet to said 
vessel; \ 

(d) separating the remainder oMie sample from the immobilized magnetic 
affinity particles; \ 

(e) optionally, resuspending the affinHy particles in a solution; 

(f) optionally, eluting said molecule frork the affinity particles, followed by 
separating the affinity particles from saiXduted molecule; 

wherein any of the steps (b), (c), (d), (e) if presented (f) if present may 
optionally be also performed in the presence of detergent, wherein the use of 
detergent is sufficient to reduce loss of particles during anv separation step, in 
comparison to the same method performed in the absence of oetergent. 
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